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ABSTRACT 



A low application temperature, high heat resistant hot melt 
adhesive comprising an adhesive polymer and a modified 
rosin and/or modified terpene which has a molecular weight 
to softening point ratio of less that about 10. The adhesive 
is particularly well-suited for hot rilled packaging applica- 
tions. 

16 Claims, No Drawings 
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HOT MELT ADHESIVE COMPOSITION a modified rosia and/or a modified terpene having a molecu- 
lar weight to softening point ratio of less than about 10. In 
one embodiment, the article of manufacture is a carton, case, 

FIELD OF THE 1NVENTTON or ^ a g ^ed for packaging products, said carton, case, 

r lhe invention relates to a low application temperature hot 5 tray or bag formed using a hot melt adhesive comprising an 

melt adhesive composition possessing high heat resistance, adhesive polymer and a modified rosin and/or a modified 

fast set speed and good cold adhesion, terpene having a molecular weight to softening point ratio of 

less than about 10. The packaged article may comprise 

BACKGROUND OF THE INVENTION cardboard or paperboard which has been adhered by such 

Hot melt adhesives are widely used for various commer- 10 hot melt adhesives. In another embodiment, the adhesive is 

cial applications such as product assembly and packaging, pre-applied to the article, e.g., carton, case, tray or bag 

including cardboard case sealing and carton closing opera- during the manufacture thereof, and prior to packaging of a 

tions. Such hot melt adhesives are applied to a substrate product. 

while in its molten state and cooled to harden the adhesive Yet another aspect of the invention is directed to packaged 

layer. 15 articles contained within a carton, case, tray or bag, in 

Most commercially available hot melt adhesives require particular packaged food, wherein the carton, case, tray or 

temperatures of 350° F. (177° C.) or greater to ensure bag comprises an adhesive containing an adhesive polymer 

complete melting of all the components and also to achieve and a modified rosin and/or a modified terpene having a 

a satisfactory application viscosity. While adhesive formu- molecular weight to softening point ratio of less than about 

la tions that can be applied at temperatures below 300° F. 20 10. 

(121° C.) can be prepared using low molecular weight Another aspect of the invention is directed to a process for 

components or a high wax content, application viscosity and bonding a substrate to a similar or dissimilar substrate 

adhesive properties suffer. While softer or more amorphous comprising applying to at least one substrate a molten hot 

components may be added in order to improve adhesion, melt adhesive composition and bonding said substrates 

these components reduce the effective heat resistance. 25 together, said hot melt adhesive comprising an adhesive 

The use of a hot melt adhesive with exceptionally high copolymer and a modified rosin and/or modified terpene 

heal resistance and, in addition, good cold resistance is having a molecular weight to softening point ratio of less 

important in hot filled packaging applications, e.g., sealing than about 10. 

and closing operations for cartons, cases or trays used for Still another aspect of the invention is directed to a 

packaging molten cheese, yogurt or freshly baked goods, 30 method of increasing resistance of a hot melt adhesive to 

which are subsequently subjected to refrigeration or freez- heat and cold comprising using a tackifer comprising at least 

ing. one modified rosin and/or modified terpene which has a 

There continues to be a need in the art for improved hot molecular weight to softening point ratio of less than about 

melt adhesives that can be applied at low temperatures, 35 10. 

possess high heat resistance and good cold adhesion. ~ _ „„„ 

t & * DETAILED DESCRIPTION OF THE 

SUMMARY OF THE INVENTION INVENFION 

The invention provides a hot melt adhesive comprising an All documents cited herein are incorporated in their 

adhesive polymer and a tackifer. Tackifiers required for use 4Q entireties by reference. 

in the practice of the invention are modified rosins and/or The invention is directed to a low application 
modified terpenes, specifically modified rosins and/or ter- temperature, high heat resistant hot melt adhesive compris- 
penes having a molecular weight to softening point ratio of mg an adhesive polymer, a modified rosin and/or modified 
less than about 10, preferably less than about 8.5, typically terpene, wherein the tackifier has a molecular weight to 
between about 2.0 and 8.5. The adhesives of the invention 45 softening point ratio of from about 2 to less than about 10, 
exhibit high heat resistance and good cold resistance. preferable less than about 8.5 down to about 4, and option- 
One aspect of the invention is directed to a hot melt ally a wax. The adhesive of the invention is particularly 
adhesive comprising an adhesive copolymer, and a modified well-suited for hot filled packaging applications, 
rosin and/or modified terpene having a molecular weight to i t nas now been discovered that modified rosins and 
softening point ratio of from about 2 to about 10, preferably 50 modified terpenes, having a molecular weight to softening 
less than about 8.5. The adhesive compositions of the point ratio of less than about 10, when used as tackifer, alone 
invention will also preferably comprise a wax. Preferred or m combination, in a hot melt adhesive provides hot melt 
modified rosins for use in the practice of the invention are adhesives which can be applied at low temperature and 
phenolic-modified rosin. Preferred modified terpenes for use exhibit high heat resistance and good cold resistance. A 
in the practice of the invention arc terpene phenolics. S5 preferred modified rosin for use in the practice of the 
In a preferred embodiment, the adhesive copolymer com- invention is a phenolic-modified rosin. A preferred modified 
prises at least one ethylene copolymer. A particularly pre- terpene for use in the practice of the invention is a terpene 
ferred embodiment comprises an ethylene n-butyl acrylate phenolic. The phenol moiety may be substituted or unsub- 
copolymer and/or an ethylene vinyl acetate copolymer. stituted. 

Another aspect of the invention is directed to a method of 60 Rosins useful in the preparation of modified rosin may be 
sealing and/or making or forming a case, a carton, a tray, a any standard material of commerce known as "rosin", or a 
box or a bag. These methods comprise using a hot melt feedstock containing rosin. Rosin is mainly a mixture of C^, 
adhesive comprising an adhesive polymer and a modified tricyclic fused-riug, rnonocarboxylic acids, typified by 
rosin and/or a modified terpene having a molecular weight pimaric and abictic acids, which arc commonly referred to 
to softening point ratio of less than about 10. 65 as "resin acids/* Any one or more of the C^o cyclic car- 
Still another aspect of the invention is directed to an boxylic acid-containing isomers present in rosin may be 
article of manufacture comprising an adhesive polymer and used. 
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Rosin which is suitable for use can be obtained from many 
sources, and can have a wide range of purities. For example, 
wood rosin may be used, where wood rosin is obtained from 
Pinus stumps after harvesting the stumps, chipping the 
stumps into small chips, extracting the chips with hexane or 5 
higher-boiling paraffin, and distilling the hexane or paraffin 
to yield wood rosin. Gum rosin, which is the name given to 
rosin that is obtained after scoring a pine tree, collecting the 
exudate sap, and then distilling away the volatile 
components, may also be used. The rosin may be tall oil ^ 
rosin, which is a by-product of the Kraft (i.e., sulfate) 
pulping process for making paper. According to the Kraft 
process, pinewood is digested with alkali and sulfide, pro- 
ducing tall oil soap and crude sulfate turpentine as 
by-products. Acidification of this soap followed by fraction- 
ation of the crude tall oil yields tall oil rosin and fatty acids. 15 
Depending on the fractionation conditions, the rosin may 
contain variable amounts of fatty acids. Preferably, the rosin 
used in the present invention contains at least 90 wt % resin 
acids, and less than 10 wt % fatty acids. Some rosin 
dimerizalion product, which may form during the fraction- 20 
ation process, may also be present in the tall oil rosin. A 
standard grade of rosin is available commercially from 
Union Camp Corporation (Wayne, N.J.) under the UNI- 
TOL® trademark. Gum rosin, including Chinese gum rosin, 
is another rosin which can be used to prepare modified rosins 2 s 
for use in the practice of the invention esters of the inven- 
tion. 

Essentially any reaction conditions recognized in the art 
for preparing modified rosin phenolic resins (including 
derivatives thereof) may be employed to prepare a modified 3Q 
rosin for use in the present invention. Phenolic-modified 
rosin esters are typically prepared by the reaction of rosin 
and a phenolic compound. This phenolic resin is then 
esterified with a polyhydric alcohol providing phenolic- 
modified rosin esters. Typically, the combinations of reac- 
tants are exposed to an elevated temperature in the range of 35 
100-300° C. At these elevated temperatures, the reactants 
undergo covalent bond-forming reactions with other 
reactants, so that a resinous material is formed. 

A phenolic compound has at least one hydroxyl group 
directly bonded to an aromatic ring. The parent phenolic 40 
compound is phenol itself. Other phenolic compounds are 
derivatives of phenol wherein 1 to 3 of the aromatic hydro- 
gens are replaced with an equal number of substituents 
independently selected from hydroxyl; Cj-C^ alkyl; 
Cjl-C^ alkyl substituted with 1 or 2 groups selected from 45 
hydroxyl and phenyl; phenyl; and phenyl substituted with 1 
or 2 groups selected from hydroxyl and C r -C 12 alkyl. 

Specific derivatives of phenol include cresols (including 
the ortho, meta and para cresols), 1,3,5-xylenols, Cj_ 22 , 
alkylphenol, iso-propylphenol, tert-butylphenol, 50 
amylphenol, octylphenol, nonylphenol, diphenylpropane, 
phenylphenol, resorcinol, cashew nutshell liquid, 
bisphenol-A and cumylphenol. Phenolic compounds having 
a single substituent in the para position (relative to the 
hydroxyl group) include p-tert-butylphenol, p -octylphenol 55 
and p-nonylphenol. 

Reaction products of rosins and their methods of prepa- 
ration are well known in the art. See, e.g., U.S. Pat. No. 
2,007,983. Phenolic-modified rosin esters currently find 
widespread commercial use in oflset printing inks as 60 
binders, see, e.g. Roger E. Burke, "Rosin-bascd Printing 
Inks", Naval Stores, Chapter 10. Pulp Chemicals Associa- 
tion (1989) and the prior art contains numerous descriptions 
of phenol-modified rosin esters useful in offset printing inks. 
Exemplary are U.S. Pat. Nos. 4,398,016 and 4,391,640, both 65 
of which describe methods of preparing phenolic-modified 
rosin esters. 
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Rosin esters (made without phenol) and terpene phenolics 
(made from terpenes and phenols) may also be used in the 
practice of the invention. Hydrogenated derivatives of phe- 
nolic modified terpene resins, for example, may be prepared 
from the condensation, in an acidic medium, of a bicyclic 
terpene and a phenol are also useful, as long as the molecular 
weight to softening point ratio is less that about 10. It is 
important to the practice of the invention that the modified 
rosin/modified terpene has a molecular weight to softening 
point ratio of less that about 10. 

A compatible, low application temperature hot melt adhe- 
sive having high heat resistance and good cold adhesion may 
be prepared using modified rosins and/or terpenes having a 
molecular weight to softening point of less than about 10. It 
has now been discovered that to achieve high temperature 
resistance and low application temperature the use of a 
modified rosin/terpene having a high softening point is 
needed. However, the molecular weight of the modified 
rosin/terpene must be low enough to achieve the desired low 
application temperature. ITie ratio of molecular weight to 
softening point represents a practical measure of a resins 
ability to provide a low formulated viscosity (via low 
molecular weight) but contribute to improved heat resistance 
(via high softening point). 

Whether a particular modified rosin or terpene meets the 
criteria for usefulness in the practice of the invention (i.e. 
that it has the required molecular weight to softening point 
ratio) can be easily determined by the skilled practitioner. 
The molecular weight average, Mw, is measured by dissolv- 
ing the material in a suitable solvent, e.g., tetrahydrofuran, 
and subjecting a sample of that solution to Gel Permeation 
Chromatography (GPC) analysis. The retention time and 
emtio n profile of polystyrene standards of known molecular 
weight (commercially available from many Chromatogra- 
phy supply houses, e.g., Supelco, Inc. or Waters Associates) 
provides weight average molecular weight data in grams/ 
mole. The softening point is measured by a Mettlcr FP90 
Central Processor and a Mettler FP83 HT Dropping Point 
cell with a softening point ring, and are reported in degrees 
centigrade (° C). The molecular weight to softening point 
ratio is the molecular weight of the modified rosin/modified 
terpene divided by its softening point. 

Commercially available phenol-modified rosins which 
can be used to practice the invention include Tamanol 803L, 
available from Arakawa Chemical Company, Tamanol 901, 
also available from Arakawa Chemical Company, and Phe- 
nolite KC4001, available from Kangham Chemical Co. 
LTD., Seoul, Korea. The molecular weight, softening point 
and molecular weight to softening point ratio is set forth in 
Table 1. 

The modified rosin and/or modified terpene component 
will typically be used in amounts of from about 10 to about 
60 weight percent, by weight of the adhesive composition. 

Any base polymer suitable for use in formulating hot melt 
adhesives, as are well known to those skilled in the art may 
be used in the practice of the invention. Such polymers 
include amorphous polyolefins, ethylene-containing poly- 
mers and rubbery block copolymers, as well as blends 
thereof. In a preferred embodiment, the adhesive comprises 
at least one ethylene copolymer, and may comprise a blend 
of two or more polymers. The term ethylene copolymer, as 
used herein, refers to homopolymers, copolymers and ter- 
polymers of ethylene. The polymer component will usually 
be present in an amount of from about 10% to about 60%, 
more preferably from about 20% to about 45%, more 
preferably from about 25% to about 35%. Examples of 
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ethylene copolymers include copolymers with one or more 
polar monomers which can copolymerize with ethylene, 
such as vinyl acetate or other vinyl esters of monocarboxylic 
acids, or acrylic or methacrylic acid or their esters with 
methanol, ethanol or other alcohols. Included are ethylene 5 
vinyl acetate, ethylene methyl aery late, ethylene n-bulyl 
acrylatc, ethylene acrylic acid, ethylene mcthacrylatc and 
mixtures and blends thereof. Other examples include but are 
not limited to recycled polyethylene terphthalate and 
polyethylene, ethylcne/a-olcfin interpolymcrs, poly- 10 
(butene-l-co-ethylene), atactic polypropylene, low density 
polyethylene, homogenous linear ethyleue/a-olefin 
copolymers, lower melt index n-butyl acrylatc copolymers, 
ethylene vinyl ester copolymers). Random and block 
copolymers, as well as blends thereof may be used in the 15 
practice of the invention. 

Preferred adhesivesforuse in the practice of the invention 
comprise at least one ethylene n-butyl acrylate copolymer. 
Even more preferred are adhesives comprising ethylene 
n-butyl acrylate and at least one additional polymer. The at 20 
least one additional polymer is desirably also an ethylene 
copolymer, but other types of polymers may also be used. 
The additional polymers include, but are not limited to, 
ethylene vinyl acetate, ethylene methyl acrylate, ethylene- 
ethyl acrylate, ethylene acrylic acid copolymers, 25 
polyethylene, polypropylene, po I y(butenc-l -co -ethylene) 
polymers and low molecular weight and/or low melt index 
ethylene n-butyl acrylate copolymers. When such additional 
polymer is present, it is present in amounts of up to about 25 
weight percent, usually from about 5 to about 25 weight 30 
percent, preferably up to about 20 weight percent and most 
preferable from about 2 weight percent up to about 15 
weight percent by weight of the adhesive composition. 

The desired polar monomer content in the ethylene 
copolymer is generally from about 1 to about 60 wt %, 35 
preferably 15 to 45 wt %, more preferably over 25 wt %. The 
ethylene copolymer preferably has a melt index of from 
about 10 to about 5000 grams/10 minutes. 

Particularly preferred adhesives comprise an ethylene 4Q 
n-butyl acrylate copolymer containing up to about 45% by 
weight, typically 15 to 35% of n-butyl acrylate and has a 
melt index of at least about 900. Most preferably, the 
copolymer also comprises up to about 25% by weight of 
ethylene vinyl acetate. Even more preferably ethylene vinyl 45 
acetate component comprises less than about 30% vinyl 
acetate. 

Ethylene n-butyl acrylatc copolymers arc available from 
Elf Atochem North America, Philadelphia, Pa. under the 
tradename Lotryl®, from Exxon Chemical Co. under the 50 
tradename Enable® (e.g., EN33330 which has a melt index 
of about 330 grams/10 minutes and an n-butyl acrylate 
content of about 33% by weight in the copolymer and 
EN33900 which has a melt index of about 900 and an 
n-butyl acrylate content of about 35% by weight) and from 55 
Millennium Petrochemicals under the tradename Enathcnc® 
(e.g., EA 89822 which has a melt index of about 400 
grams/10 minutes and a n-butyl acrylate content of about 
35% by weight in the copolymer). 

Ethylene vinyl acetate copolymers are available from 60 
DuPont Chemical Co., Wilmington, Del. under the trade- 
name Elvax® (e.g., Elvax® 210 which has a melt index of 
400 grams/10 minutes and a vinyl acetate content of 28% by 
weight in the copolymer, Elvax® 205W which has a melt 
index of 800 and a vinyl acetate content of about 28% by 65 
weight in the copolymer and Elvax® 410 which has a melt 
index of 500 and a vinyl acetate content of about 18% by 
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weight). Other ethylene vinyl acetate copolymers are avail- 
able from Exxon Chemical Co. under the tradename 
Escorene® (e.g., UL 7505) and also from Millennium 
Petrochemicals, Rolling Meadows, III., under the tradename 
Ultrathene® (e.g., UE 64904) and AT® copolymers avail- 
able from AT Polymers & Film Co., Charlotte', N.C. (e.g., 
AT® 1850M). 

Ethylene methyl acrylate copolymers are also useful and 
are available from Exxon Chemical Ca. under the tradename 
Optema® (e.g., Optema® XS 93.04 which has a melt index 
of about 270 grams/10 minutes and a methyl acrylate 
content of about 20% by weight in the copolymer). 

Other useful polymers include ethylene n-bulyl acrylate 
carbon monoxide copolymers from DuPont under the trade- 
name Elvaloy®, amorphous polyalphaolefln polymers from 
Rexene Products Co. in Dallas, Tex. under the tradename 
Rextac®, from Eastman Chemical Co. under the tradename 
Eastoflex®, from Creanova under the tradename 
Vestoplast®, and polyethylene homopolymers from East- 
man Chemical Co. under the tradename Epolene®. Other 
useful polymers include Exact® 5008, an ethylene-butene 
polymer; Exxpol® SLP-0394, an ethylene -propylene poly- 
mer; Exact® 3031, an ethylene-hexene polymer all available 
from Exxon Chemical Co.; and Insight® SM-8400, an 
ethylene -octene polymer available from Dow Chemical Co. 
Midland, Mich. Ethylene methyl acrylate polymers contain- 
ing from about 10 to about 28 weight % by weight methyl 
acrylate and ethylene aery he acid copolymers having acid 
numbers of 25 to 150 may also be used in the practice of the 
invention. 

Waxes suitable for use in the present invention include 
paraffin waxes, microcryslalline waxes, high density low 
molecular weight polyethylene waxes, by-product polyeth- 
ylene waxes, Fischer-Tropsch waxes, oxidized Fischer- 
Tropsch waxes and functionalized waxes such as hydroxy 
stearamidc waxes and fatty amide waxes. It is common in 
the art to use the terminology synthetic high melting point 
waxes to include high density low molecular weight poly- 
ethylene waxes, by-product polyethylene waxes and 
Fischer-Tropsch waxes. Modified waxes, such as vinyl 
acetate modified and maleic anhydride modified waxes may 
also be used. The wax component is utilized at levels of 
greater than about 10 weight percent, typically about 20 to 
40 weight percent, by weight of the adhesive. 

The paraffin waxes useful herein are those having a ring 
and ball softening point of about 55° C. to about 85° C. 
Preferred paraffin waxes are Okerin® 236 TP available from 
Astor Wax Corporation, Doraville, Ga.; Penreco® 4913 
available from Pennzoil Products Co., Houston, lex.; 
R-7152 Paraffin Wax available from Moore & Munger, 
Shelton, C N.; and Paraffin Wax 1297 available from Inter- 
national Waxes, I Ad in Ontario, Canada. Particularly pre- 
ferred are paraffin waxes having melting points in the range 
of about 130 to 165° F., such as, for example, Pacemaker 
available from Citgo, and R-2540 available from Moore and 
Munger; and low melting point synthetic Fischer-Tropsch 
waxes having a melting point of less than about 180° C. The 
most preferred wax is paraffin wax with a melting point of 
150° C. Other paraffinic waxes include waxes available from 
C P Hall under the product designations 1230, 1236, 1240, 
1245, 1246, 1255, 1260, & 1262. C P Hall 1246 paraffinic 
wax is available from C P Hall (Stow, Ohio). 

The microcrystalline waxes useful here arc those having 
50 percent by weight or more cyclo or branched alkanes with 
a length of between 30 and 100 carbons. They are generally 
less crystalline than paraffin and polyethylene waxes, and 
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bavc melting points of greater than about 70° C. Examples 
include Victory® Amber Wax. a 70° C. melting point wax 
available from Petrolite Corp. located in Tulsa, Okla.; 
Bareco® ES-796 Amber Wax, a 70° C. melt point wax 
available from Bareco in Chicago, 111.; Okerin© 177, an 80° 5 
C. melt point wax available from Astor Wax Corp.; 
Bcsquarc® 175 and 195 Amber Waxes and 80° C. and 90° 
C. melt point microcrystalline waxes both available from 
Petrolite Corp. in Tulsa, Okla.; Indramic® 91, a 90° C. melt 
point wax available from Industrial Raw Materials located in 1 o 
Smethport, Pa.; and Petrowax® 9508 Light, a 90° C. melt 
point wax available from Petrowax Pa., Inc. located in New 
York, N.Y 

Exemplary high density low molecular weight polyeth- 
ylene waxes falling within this category include ethylene 15 
homopolymers available from Petrolite, Inc. (Tulsa, Okla.) 
as Polywax™ 500, Polywax™ 1500 and Polywax™ 2000. 
Polywax™ 2000 has a molecular weight of approximately 
2000, an Mw/Mn of approximately 1.0, a density at 16° C. 
of about 0.97 g/cin.sup.3, and a melting point of approxi- 20 
mately 126° C. 

Hie adhesives of the present invention preferably also 
contain a stabilizer or antioxidant. These compounds are 
added to protect the adhesive from degradation caused by 
reaction with oxygen induced by such things as heat, light, 25 
or residual catalyst from the raw materials such as the 
tackifying resin. 

Among the applicable stabilizers or antioxidants included 
herein are high molecular weight hindered phenols and 3Q 
multifunctional phenols such as sulfur and phosphorous- 
containing phenol. Hindered phenols are well known to 
those skilled in the art and may be characterized as phenolic 
compounds which also contain stcrically bulky radicals in 
close proximity to the phenolic hydroxyl group thereof. In 35 
particular, tertiary butyl groups generally are substituted 
onto the benzene ring in at least one of the ortho positions 
relative to the phenolic hydroxyl group. The presence of 
these sterically bulky substituted radicals in the vicinity of 
the hydroxyl group serves to retard its stretching frequency, 4Q 
and correspondingly, its reactivity; this hindrance thus pro- 
viding the phenolic compound with its stabilizing properties. 
Representative hindered phenols include; l,3,5-trimethyl-2, 
4,6-tris-(3,5-di-tert-butyl-4-hydroxybenzyl)-benzene; pen- 
taerythrityl tetrakis-3(3,5-di-tert-butyl-4-hydroxyphenyl)- 45 
propionate; n-octadecyl-3(3,5-d i-tert-butyl-4- 
hydroxyphenyl)-propionate; 4,4'-methylenebis (2,6-tert- 
butyl-phenol); 4,4'-thiobis (6-tert-butyl-o-cresol); 2,6-di- 
tertbutylphenol; 6-(4-hydroxyphenoxy)-2,4-bis(n-octyl- 
thio)-l,3,5 triazine; di-n-octylthio)ethyl 3,5-di-tert-butyl-4- 5Q 
hydroxy-benzoate; and sorbitol hexa[3-(3,5-di-tert-butyl-4- 
hydroxy-phenyl)-propionate] . 

The performance of these antioxidants may be further 
enhanced by utilizing, in conjunction therewith, known 
synergists such as, for example, thiodipropionate esters and 55 
phosphites. Distearylthiodipropionatc is particularly useful. 
These stabilizers, if used, are generally present in amounts 
of about 0.1 to 1.5 weight percent, preferably 0.25 to 1.0 
weight percent. 

Such antioxidants are commercially available from Ciba- 60 
Gcigy, Hawthorne, N.Y and include Irganox® 565, 1010 
and 1076 which are hindered phenols. These are primary 
antioxidants which act as radical scavengers and may be 
used alone or in combination with other antioxidants such as 
phosphite antioxidants like Irgafos® 168 available from 65 
Ciba-Geigy. Phosphite catalysts are considered secondary 
catalysts and are not generally used alone. These are prima- 
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rily used as peroxide decomposers. Other available catalysts 
are Cyanox® LTDP available from Cytec Industries in 
Stamford, Conn., and Ethanox® 1330 available from Albe- 
marle Corp. in Baton Rouge, La. Many such antioxidants are 
available either to be used alone or in combination with 
other such antioxidants. These compounds are added to the 
hot melts in small amounts and have no effect on other 
physical properties. Other compounds that could be added 
that also do not affect physical properties are pigments 
which add color, or fluorescing agents, to mention only a 
couple. Additives like these are known to those skilled in the 
art. 

Depending on the contemplated end uses of the adhesives, 
other additives such as plasticizers, pigments and dyestuffs 
conventionally added to hot melt adhesives may be 
included. In addition, small amounts of additional tackifiers 
and/or waxes such as microcrystalline waxes, hydrogenated 
castor oil and vinyl acetate modified synthetic waxes may 
also be incorporated in minor amounts, i.e., up to about 10 
weight percent by weight, into the formulations of the 
present invention. 

The adhesive compositions of the present invention are 
prepared by blending the components in the melt at a 
temperature of above about 120° C, typically at about 150° 
C. until a homogeneous blend is obtained, usually about two 
hours is sufficient. Various methods of blending are known 
in the art and any method that produces a homogeneous 
blend is satisfactory. 

The resulting adhesives are characterized by a viscosity 
less than about 3000 cps at 150° C. They may be applied low 
temperatures to provide superior adhesive bonds even when 
exposed to a wide variety of temperature conditions. By low 
application temperature means that the adhesive is applied at 
temperatures below about 150° C, preferable below about 
140° C, more preferably below about 130° C. The adhesives 
possess excellent heat resistance and cold resistance. High 
heat resistance means the ability to maintain a fiber tearing 
bond at elevated temperatures of about 140° F. Cold resis- 
tance is the ability to maintain a high strength bond in the 
cold with no tendency to fracture at 40° F. (4° C). 

The hot melt adhesives of the invention find use in 
packaging, converting, bookbinding, bag ending and in the 
nonwovens markets. The adhesives find particular use as 
case, carton, and tray forming, and as sealing adhesives, 
including heat sealing applications, for example in the 
packaging of cereals, cracker and beer products. Encom- 
passed by the invention are containers, e.g., cartons, cases, 
boxes, bags, trays and the like, wherein the adhesive is 
applied by the manufacturer thereof prior to shipment to the 
packager. Following packaging, the container is heat sealed. 

The hot melt adhesives of the present invention are 
particularly useful in case sealing applications where excep- 
tionally high heat resistance in addition to cold resistance is 
important, i.e., in hot filled packaging applications; e.g. 
sealing and closing operations for cartons, cases, or trays 
used in packaging molten cheese, yogurt or freshly baked 
goods which are subsequently subjected to refrigeration or 
freezing, and for corrugated cases, which are often subjected 
to high stresses and adverse environmental conditions dur- 
ing shipping and storage. 

The substrates to be bonded include virgin and recycled 
kraft, high and low density kraft, chipboard and various 
types of treated and coated kraft and chipboard. Composite 
materials are also used for packaging applications such as 
for the packaging of alcoholic beverages. These composite 
materials may include chipboard laminated to an aluminum 
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foil which is further laminated to film materials such as 
polyethylene, mylar, polypropylene, polyvinylidene 
chloride, ethylene vinyl acetate and various other types of 
films. Additionally, these film materials also may be bonded 
directly to chipboard or kraft. The aforementioned substrates 
by no means represent an exhaustive list, as a tremendous 
variety of substrates, especially composite materials, find 
utility in the packaging industry. 

Hot melt adhesives for packaging arc generally extruded 
in bead form onto a substrate using piston pump or gear 
pump extrusion equipment. Hot melt application equipment 
is available from several suppliers including Nordson, ITW 
and Slautterback. Wheel applicators are also commonly 
used for applying hot melt adhesives, but are used less 
frequently than extrusion equipment. 

In the following examples, which are provided for illus- 
trative purposes only, all parts are by weight and all tem- 
peratures in degrees Celsius unless otherwise noted. 

EXAMPLES 

In the examples, the tests used to evaluated the adhesive 
properties were conducted as follows. 

Melt viscosities of the hot melt adhesives were deter- 
mined on a Brookfield Model RVT Therrnosel viscometer 
using a number 27 spindJe. 

Acid number was measured by techniques known in the 
art. See, e.g., ASTM D-465 (1982). 

Softening points were measured with a Mettler FP90 
Central Processor and a Mettler FP83 HT Dropping point 
cell with a softening point ring, and are reported below in 
degrees centigrade (° C). A heating rate of between about 1° 
C. and about 2° C. per minute was used. 

Clarity was determined qualitatively by heating the adhe- 
sive in a glass jar to 121° C. preferably (or to 162° C. if hazy) 
and placing a thermometer in the glass jar. If the thermom- 
eter can be fully seen, the adhesive was determined to be 
clear; if it could not, the thermometer was gradually moved 
toward the front of the glass jar and a comparative reading 
was assigned. 

Adhesion at various temperatures, as noted, was deter- 
mined by applying a Vi inch wide bead of adhesive width- 
wise at 121° C. to a 2 inch by 3 inch piece of substrate (as 
indicated) and immediately bringing a second piece of board 
into contact. A 200 gram weight was immediately placed on 
the construction. The boardstock was 275 pound burst 
strength corrugated board. The bonded specimens were 
placed in an oven at 55° C. and 60* C, and in freezers at 4.4° 
G, -6.7° C, and -17.8° C The bonds were separated by 
hand and a determination made as to the type of failure. 
Fiber tearing (FT) and non-fiber tearing bonds (NFT) were 
noted. "Full" as used in the examples herein refers to 95 to 
100% fiber tear. "Moderate" refers to 50 to 95% fiber tear. 
"Slight" refers to 5 to 50% fiber tear; and "None" refers to 
0 to 5% fiber tear. The character of the bond failure was also 
observed and, in the case of bonds that exhibited a brittle 
crack or shattering of the adhesive interface, this character- 
istic was noted as "cold crack". 

Heat stress was measured by forming a composite con- 
struction of adhesive (2xV£" compressed) between two 
pieces of corrugated of specific dimensions. The adhesive 
bead forming this composite is then placed under approxi- 
mately 2 pounds of cantilever stress for 24 hours at elevated 
temperatures. The maximum temperature at which this con- 
struction remains in tact for at least 24 hours is then noted. 

Cloud point is determined by heating the adhesive blends 
to 150° C. and applying a small bead (approximately 1 
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gram) of the molten adhesive to the bulb of an ASTM 
thermometer. The temperature at which the molten adhesive 
clouds over is then noted. These measures of cloud point 
provide an indication of a hot melt's overall compatibility, 

5 i.e., the compatibility of the individual ingredients with each 
other. Products that show cloud points near or at the soft- 
ening point of the wax used in the formulation reflect an 
overall compatible product. The cloudiness that develops as 
the material cools is the result of the developing crystallinity 

10 of the waxy component (causing refraction of light passing 
through the sample). Systems that possess cloud points 
much greater than the softening point of the wax exhibit a 
micro separation changing the refraction index of the molten 
adhesive. Incompatibility is defined as a cloud point of 

15 greater than or equal to 250° F. The practical significance of 
products with high cloud points are as follows: 

(1) Poor inherent compatibility with a tendency to phase 
separation upon prolonged heating, and heating and 
cooling cycling such as is experienced in commercial 

20 operations. 

(2) Poor flow properties resulting in "stringing" from 
rapid fire, air or electric actuated nozzle equipment. 

Adhesive set time was determined in the following man- 
ner using 50 pound Kraft paper and an adhesive tester that 

25 simulates a case sealing line: Kraft samples 2 inches by 2 
inches were placed in the grips of the tester. The bottom 
specimen (2'x4') was moved forward at a constant speed 
under the melt nozzle applicator for the application of the 
adhesive bead and was stopped directly under the top 

30 specimen. The vertical cylinder pressure was preset at 20 psi 
and, after a predetermined open time, moved the top speci- 
men downward to contact the lower specimen. Contact was 
maintained for a given compression time and force after 
which the top substrate was separated from the lower 

35 substrate by reversal of the air flow operating the vertical 
cylinder. The adhesive bead width was adjusted by nitrogen 
pressure to give a width of Vs inch following compression. 
Several tests were carried out under the following condi- 
tions: Open time 1 sec, Vertical Cylinder Pressure 20 psi. 

40 The shortest time required to obtain 80% of the adhesive 
bonds having immediate fiber tearing bonds was reported as 
set time. 

Thermal stability of the adhesive blends was determined 
in the following manner 100 grams of adhesive was placed 

45 in a clean 8 oz. glass jar and covered with aluminum foil. 
The jars were then placed in forced-draft ovens at 121° C. 
or other relevant temperatures and aged for 24, 48, 72 and/or 
100 hours. After these time intervals the specimen was 
analyzed for color change and presence of char and non- 

50 thermoplastic material (skin or gel) and the viscosity mea- 
sured. Unusual behavior such as separation and lack of 
clarity were also noted. 

Example 1 

55 

The physical properties of various modified phenol rosins 
were determined and are shown in Table 1. 

A comparative Rosin ("Rosin A"), supplied by Arizona 
Chemical Company was prepared using a light colored rosin 
eo phenolic of the type contemplated for use in the invention 
described in U.S. Pat. No. 6,022,947. 

Rosins B, C and D where prepared using a phenol 
modified rosin of the type required for use in the subject 
invention. Rosin B is a light phenol modified gum rosin, 
65 commercially available under the tradename Tamanol 803L 
from Arakawa Chemical Company. It is not partially esteri- 
ficd with either pentaerythritot or glycerol. Rosin C is a rosin 
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phenolic not esterilied with glycerol or pent aery thritol, 
commercially available under the tradename Phenol itc 
KC4O01 from Kangnam Chemical Co., LTD, Seoul, Korea. 
Rosin D is a rosin phenolic not esterified with glycerol or 
pentaerythritol, commercially available under the tradename 
Tamanol 901 from Arakawa Chemical Company. 

TABLE 1 



12 



TABLE 2-continued 



Resin 


Comparative 
Rosin A 


Rosin B 


Rosin C 


Rosin D 


Acid Number, 


44 


45 


63 


65 


mg/KOII 










Gardner Color 


7 


6+/7- 


8+ 


8+ 


R&B SP, * C. 


135* C. 


155° C. 


152° C 


135° C. 


Viscosity (cps) 










@140* C. 










@190° C. 


2050 


2700 


3050 


1900 


Mw/SP Ratio 


15 


7.00 


7.07 


5.85 


Mw 


2050 


1086 


1075 


790 


Mn 


1066 


744 


720 


585 


Mw/\fn 


1.9 


1.5 


1.49 


1.35 



Ethylene 


n-butyl acrylate formulations with rosin 


phenolics 






#1 


#2 


#3 


#4 


#5 


#6 




Rosin 


Rosin 


Rosin 


Rosin 


Rosin 


Rosin 


Formulation # 


B 


D 


A 


B 


V> 


A 


163° F. paraffin 








30 


30 


30 


wax 














Irganox 1010 


0.5 


0.5 


0.5 


0.5 


0.5 


0.5 



Example 3 

Adhesive properties of formulations 1-6 were analyzed. 
15 The results are shown in Table 3. 

TABLE 3 

Performance properties of rosin phenolics in ethylene n-butyl acrylate 



Example 2 25 

In the examples, all adhesive formulations were prepared 
using the following equipment: a bench top glascol mantle; 
single blade mixing shaft; electric variable speed motor; 
quart sized cans; and electronic temperature controller. The ^ 
adhesives were prepared in 200 gram batches, according to 
the formulations set forth in Table 2. The quantities recited 
in Tabic 2 refer to parts by weight of each component based 
on -100.5 parts used to prepare the formula. 

'ITie adhesives were compounded by first adding all the 35 
wax (paraffinic), antioxidant (IRGANOX 1010) and poly- 
mer (ENABLE) to the quart sized can. Hie can was placed 
in a glascol heating mantle and allowed to heat up to 150° 
C. with constant agitation from the mixer. As soon as the 
solid materials melted and appeared homogeneous at 150° 40 
C, the resin was slowly added. The resins (rosin phenolic or 
rosin ester) were added slowly so as not to agglomerate 
together or lower the mixing temperature too severely. Once 
the resins were completely dissolved and had been thor- 
oughly mixed, the adhesive was poured out into 8 ounce jars 45 
and allowed to cool. The total time for the adhesive prepa- 
ration was -1 to 3 hours for the material to be homogeneous. 
However if the material did not appear homogeneous and 
clear but cloudy, another additional 45 minutes of mix time 
was allowed at 165° C. If the sample was still cloudy and 50 
hazy, the mixing was stopped and the sample poured out and 
still tested. 

TABLE 2 

^ . 55 

Ethylene^- butyl acrylate formulations with rosin phenolics 



Formulation # 

ENABLE 33900 
33% BA, 900M1) 
'Ibmanol 803L 
Tamanol 901 
Comparative 
Rosin A 

150* F. paraffin 30 30 30 — _ _ 65 

wax 





#1 


n 


#3 


#4 


#5 


#6 


Formulation 


Rosin 


Rosin 


Rosin 


Rosin 


Rosin 


Rosin 


# 


B 


D 


A 


B 


D 


A 


Heat Stress, 0 F. 


125 


120 


120 


120 


125 


115 


Vwcusity @ 


.1485 


1435 


1630 


1745 


1775 


X990 


250° F., cps 














Clarity 


Clear 


Clear 


Cloudy 


Clear 


Clear 


Cloudy 


Cloud Pt f 0 F. 


150 


180 


>325 


160 


170 


>325' 


Adhesion to 














Corrugated 














130° F. 


Full 


Full 


Full 


Full 


Full 


Full 


BT 


Full 


Full 


Full 


Full 


Full 


Full 


40° F. 


Full 


Full 


Full 


Full 


Full 


Full 


20* F 


Full 


Full 


Full 


Full 


Full 


Full 



#1 


#2 


#3 


#4 


#5 


#6 


Rosin 


Rosin 


Rosin 


Rosin 


Rosin 


Rosin 


B 


D 


A 


B 


D 


A 


35 


35 


35 


35 


35 


35 


35 






35 








35 






35 








35 






35 


30 


30 


30 









The results presented in Table 3 illustrate the differences 
in compatibility between the rosin phenolics used to prepare 
the adhesives of the invention versus the Comparative Rosin 
A sample. Both of the Tamanol 803L (Rosin B) and 901 
(RosinD) formulations were clear with low cloud points. 
Although the Comparative Rosin A has the same softening 
point as the Tamanol 901 sample, it has a higher melt 
viscosity. 

The data demonstrates that au adhesives made with a prior 
art light colored rosin phenolic has poor heat stress values 
and poor adhesion performance in both cold and high heat 
conditions as compared to adhesives made in accordance 
with the invention. In contrast to the adhesives prepared in 
accordance with the invention, adhesives made with low 
softening point rosin phenolics of the prior art exhibit poor 
heat resistance, poor cold temperature adhesion with severe 
cold crack, longer set times that may lead to pop opens on 
line and poor fiber tear results at elevated temperatures. 

Many modifications and variations of this invention can 
be made without departing from its spirit and scope, as will 
be apparent to those skilled in the art. The specific embodi- 
ments described herein are offered by way of example only, 
and the invention is to be limited only by the terms of the 
appended claims, along with the full scope of equivalents to 
which such claims are entitled. 

What is claimed is: 

1. A high heat resistant, low application temperature 
adhesive comprising an adhesive polymer and a modified 
rosin having a weight average molecular weight to softening 
point ratio of less than about 1.0. 

2. The adhesive of claim 1 wherein the modified rosin has 
a weight average molecular weight to softening point ratio 
of less than about 8.5. 
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3. 'fhe adhesive of claim 1 wherein the modified rosin is 
a phenolic-modified rosin. 

4. The adhesive of claim 1 further comprising a wax. 

5. The adhesive of claim 1 wherein the adhesive polymer 
comprises at least one ethylene copolymer. 

6. The adhesive of claim 5 comprising at least one 
ethyJene n-butyl acrylate copolymer. 

7. The adhesive of claim 5 which comprises from about 10 
to about 60% by weight of an ethylene n-butyl acrylate 
copolymer. 

8. The adhesive of claim 7 wherein the ethylene n-butyl 
acrylate copolymer contains from about 15 to about 45% by 
weight n-butyl acrylate having a melt index of at least about 
900 grams/10 minutes. 

9. The adhesive of claim 1 comprising from about 10 to 
about 60% by weight of the modified rosin. 

10. The adhesive of claim 4 wherein the wax is a paraffin 
or a microcrystalline wax, 

11. The adhesive of claim 4 comprising from about 10 to 
50% by weight of the wax. 
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12. The adhesive of claim 6 further comprising ethylene 
vinyl acetate. 

13. The adhesive of claim 12 comprising up to about 35% 
by weight ethylene vinyl acetate. 

14. The adhesive of claim 13 comprising from about 5 to 
about 25% by weight ethylene vinyl acetate. 

15. A method of scaling and/or forming a case, carton, 
tray, bag or book comprising applying a hot melt adhesive 
comprising an adhesive polymer and a modified rosin hav- 

( ing a weight average molecular weight to softening point 
ratio of less than about 10 to seal and/or form the case, 
carton, tray, bag or book. 

16. A process for bonding a substrate to a similar or 
dissimilar substrate comprising applying to at least one 
substrate a molten hot melt adhesive composition and said 
substrate together, said hot melt adhesive comprising an 
adhesive copolymer and a modified rosin having a weight 
average molecular weight to softening point ratio of less 
than about 10. 

* * * * * 



8242 



Rose Bengal 



2.41%, O 24.75%. Macrolide antibiotic isolated from fer- 
mentations of Micromonospora rosaria NRRL-3718. Isoln 
and properties: M. J, Weinstein et al. S. Afr. pat. 71 00,402 
and Fr. pat. 2,081,448 (1971. 1972 both to Sherico). CA. 76, 
139065n (1972); 78, 109310n (1973); G. H. Wagman et al. J. 
Antibiot 25, 641 (1972). Biological studies: J. A. Waitz et 
al, ibid. 647. Structure: H. Reimarin, R. S. Jaret. Chenu 
Commun. 1972, 1270. Crystal structure: A. K. Ganguly et 
al. Tetrahedron Letters 21, 4699 (1980). Biosynthesis: A. 
K. Ganguly et al, J. Antibiot. 29, 976 (1976). Identity with 
juvenimicin A 3 : T. Kishi et al, ibid. 1171. Isoln from M. 
capittata MCRL 0940 and identity with antibiotic 
M-4365A2: A. Kinumaki et at., ibid. 30, 450 (1977). In 
vitro activity: S. Feltham et al, J. Antimicrob. Chemother. 5, 
731 (1979). Use in experimental pneumococcal meningitis: 
C. M. Nolan et al, Antimicrob. Ag. Chemother. 16, 776 
(1979). 



•2 N 



CH 3 CH 2 ' 




Crystals from chloroform, mp 1 19-122°. [a] D 6 —35° (etha- 
nol). uv max (methanol): 240 nm (e 14,600). Very sol in 
methanol, acetone, chloroform, benzene. Sparingly sol in 
ether. Slightly sol in water. LD M in mice (mg/kg): 625 s.c; 
350 i.p.; 155 i.v., G. H. Wagman et al, loc. cit 

THERAP CAT: Antibacterial. 

< . 

8242, Rose Bengal. 4,5i6,7-Tetrachloro-3',6' -dihydr- 
oxy*2\ 4', 5', 7' -tetra iodospiro[isobenzofuran-l (3H),9'~ 
[9H]xanthen]-3~one dipotassium satt; 4,5,6,7-tetrachloro- 
2\4' ',5' ,7' -tetraiodo fluorescein potassium (or sodium) de- 
rivative potassium (or sodium) salt; C.I. Acid Red 94; Rose 
Bengale B; C.I. 45440. C ro H 2 Cl 4 I 4 K,O s ; mol wt 1049.84. C 
22.88%, H 0.19%, CI 13.51%, I 48.35%, K 7.45%, O 7.62%. 
Also found as the disodium salt. Discovered by Gnehm 
1882; tetraiodiriate of 4,5,6,7-tetrachlorofluorescein (from 
resorcinol and tetrachlorophthalic anhydride) converted to 
potassium salt: Colour Index vol. 4 (3rd ed., 1971) 4428. 
Labeling with l3, I: Liebster, Andrysek, Nature 184, 913 
(1959). See also: H. J. Conn's Biological Stains, R. D. Lillie, 
Ed.. (Williams & Wilkins, Baltimore, 9th ed., 1977) p 350. 
Diagnostic use in hepatic function: K. S. Nijran, D. C. 
Barber, Phys. Med. Biol 31, 563 (1986)/ 




Bright bluish pink. Soluble in water (bluish red); brown 
soln in coned HjSO^ on dilution gives flesh pink ppt. 

I3I I -Labeled sodium salt, sodium rose bengal I 131, radio- 
rose bengal sodium, Rose Bengal Sodium 1 131, Robenogatope. 

USE: As a dye, biological stain; in coloring straw, wood 
chips, and inks; for coloring edible products and cosmetics. 

THERAP CAT: Diagnostic aid (corneal trauma indicator). 
Sodium Rose Bengal I 131 as diagnostic aid (hepatic func- 
tion). 

8243. Rose Hips. Hipberries. The fruits or berries from 
wild rose bushes, notably Rasa canina L., R. gallica L., R. 



and R. rugosa Thunb., Rosaceae d 
M. Szczyglowa et al, Roczniki P an ^%i& 



Is for deter^ 

ascorbic acid in hips: K. Gliniecki et al, Phartn Z li? 11 



condita Scop, 
ascorbic acid: 

Zakladu Hig. 1, 523 -532~( 1950), CA. 46, 1 |77dl 
acid content of hips of R. canina reported as 19-27 
weight: A. Gustafsson, J. Schroderheim, N 
(1944); as 33.1 mg/g dry weight: I. Roubani „ Mt 
Set 51, 375 (1976). Comparison of methods for 6*-*$$ 
ascorbi- : - v - -. ■» acle nr 

(1982). 

8244. Rosemary. Garden rosemary. Flowers and 1 ^ 
of Rosmarinus officinalis L., Labiatae. Habit Mediterr^ 9 
an Basin; cultivated in gardens. ConstiL Flowers- j^' 
\% volatile oil, resin, bitter principle. Leaves: Voiatil ^ 
tannin. 1? 

USE: In perfumery; manuf oil rosemary 
THERAP CAT: Emmenagogue. 

8245. Rosin. Colophony; yellow resin; abietic ablT 
dride. Residue left after distilling off the volatile oil fromlir 
oleo resin obtained from Pin us palustris and other spea«£% 
Pinus, Pinaceae. Offered as wood rosin (from Southern's^ 
stumps), gum rosin (the exudate from incisions in the lWfjf" 
tree, P. palustris and P. caribaed), and tall oil rosin, s&W 
Oil. Rosin is chiefly produced in the U.S.A. Constit. ASo"? 
90% resin acids and 10% neutral matter. Of the resin ^acta 
about 90% are isomeric with abietic acid (C^^ojvfiB 
other 10% is a mixture of dihydroabietic acid (CJL o ui! 
dehydroabietic acid (CjqH^Oj). 20 3jV ?^ 

Pale yellow to amber, translucent fragments; brittie ffac 
ture at ordinary temp; slight turpentine odor and. tastB 
Readily fusible when heated, d 1.07-1.09. Acid no. notfe* 
than 150. Insol in water. Freely sol in ale, benzene, >ethef 
glacial acetic acid, oils, carbon disulfide; also sol in dil solS 
or fixed alkali hydroxides. 

use: Manuf varnishes, varnish and paint driers, printing 
inks, cements, soap, sealing wax, wood polishes, floor coyj. 
ings, paper, plastics, fireworks, tree wax, sizes, rosin oil; 75? 
water -proofing cardboard, walls, etc. Pharmaceutic la 
(stiffening agent). "~ 

8246. Rosin Oil. Rosinol; retinol. Obtained by dry dig 
tillation of rosin. r-" 

Yellow, viscid, fluorescent, oily liquid, bp above 280P 
Insol in water; sol in ether, oil turpentine and other oils, 
dissolves phosphorus, sulfur, camphor, phenols, and nuur 
other organic compds. f" 
. USE: Manuf of carbon black for lithography and pripfing 
inks; in varnishes, retinol colors, lacquers, brewers' '$ M ~ 
axle greases. 

8247. Rosoxacin. l-Ethyl-l,4-dihydro-4*oxo-7-(4^y 0 ' 
dinyl)-3-quinolinecarboxylic acid; acrosoxacin; Win. 35214: 
Eracine; Eradacil; Eradacin; Roxadil; Winuron. C 17 I%i 
N 2 0 3 ; mol wt 294.31. C 69.38%, H 4.79%, N 9.52feo 
16.31%. Quinolone antibacterial. Prepn: G. Y. LesherJJfi. 
M. Carabateas, Ger. pat. 2,224,090; eidem, U.S. pat. 3,753 * 
993 (1972, 1973 both to Sterling). HPLC determn in plasma 
and urine: M. P. Kullberg et al, J. Chromaiog. 173,455 
(1979). Pharmacological studies: S. Maigaard et <*£..$oj> 
Res. 8, 113 (1980); eidem. Invest Urol 17, 149 (1979). pgf* 
cal study in gonorrhea: B. M. Limson ef al, Curr. Ther/^H 
26, 842 (1979). 




Yellow crystals from DMF, mp 290*. Stable in dry Kea^ 
70*. Light sensitive. Solns and suspensions stable atj 
2.0-9.5. 

THERAP CAT: Antibacterial. 

8248. Rotenone. [2R-(2*,6aa,12a a )]-l,2,12j2a-Teirl- 
hydro-8,9^imethoxy-2-(l-methylethenyl)-[l]benzopyran^ 
[3,4-b]furo[2,3-h][l]benzopyran~6(6aH)-one; Canex- 
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™ , fATS - WAXES, AND DETERGENTS 

droned), by^te^Sd iS^Tr^r >( ^ (d ^ 
breaks down to acetyl-CoA andan ert^wKh ♦ keto f 6 ^ ^en 
process is continued until the^ntire d£fa ^S* atoni6 - »a 

are exothermic, and furnish J^t £?S* Tft ^ ^ 
versible, so that this™ e ^^ D ^,^f, * ^ various stops arc 

we shall see later, is necessary to carbo^W^!^ * r? 1 **W-CoA, as 

In diabetes meUitus, Sto *eU as lipid Metabolism, 
toacetic acid, together \^ S^fi^ f Stty **** { °*> «d ace- 
the body. aecarboxylation product acetone, accumulate in 
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[57] ABSTRACT 

The settling problem in anti-foaming compositions for 
aqueous systems such as latex paint, which are based on 
dispersions of finely divided hydrophobic silica in nona- 
queous media such as hydrocarbon liquids, is overcome 
by emulsifying the anti-foamer in water with the help of 
hydrophilic bentonite or similar colloidal clay. Surpris- 
ingly, the anti-foaming effect of the dispersed silica is 
increased by a factor of about 100%. 

4 Claims, No Drawings 
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ANTI-FOAMING COMPOSITIONS 

BACKGROUND OF THE INVENTION 

This invention relates to compositions useful in re- 5 
ducing foaming in aqueous film forming compositions 
such as latex paint and rubber slab dips, particularly 
those based on dispersions of hydrophobic silica in hy- 
drocarbon or other hydrophobic liquids, and aims to \q 
simultaneously overcome the settling properties in such 
anti-foam and enhance their anti-foam activity. 

THE PRIOR ART 

In the preparation of aqueous film forming composi- 15 
tions such as latex paints and rubber slab dips, it is essen- 
tial that foaming of the composition be minimized, since 
foam interferes with the continuity . of the films laid 
down by the composition. The problem has been dealt 
with in a host of ways. One technique—broadly dis- 20 
closed in U.S. Pat. No. 2,773,041— involves using as 
anti-foamer a finely divided powder dispersed in a hy- 
drophobic liquid such as mineral oil or other hydrocar- 
bon. A particularly effective defoaming agent is dis- 2 $ 
closed in Boylan U.S. Pat. No. 3,076,768 issued Feb. 5, 
1963; it consists of a finely divided hydrophobic silica 
dispersed in a hydrophobic liquid, with an agent which 
permits dispersal of the defoamer in an aqueous system. 

A problem arises with such defoamers in use. They 30 
tend to stratify, with the silica separating from the liq- 
uid; it is necessary to continually stir the material if only 
a portion of a container is to be used. Since anti-foamers 
are generally very minor constituents in any aqueous 
film former, full containers of anti-foamers are rarely 35 
used, making the stratification highly undesirable for 
the user. 

It has been proposed (Sullivan U.S. Pat No. 
3,383,327, issued May 14, 1968) to overcome this set- 
tling by the use of a siloxane fluid. Unfortunately, this 
proposed solution is rather expensive, and in some coat- 
ing compositions causes difficulties because of the pres- 
ence of the siloxane. 

It has also been proposed (Braitbert et al. U.S. Pat. 45 
No. 3,567,574, issued Mar. 3, 1971) to incorporate, into 
anti-foaming agents, both hydrophobic silica and ben- 
toite clay, surface treated to render it hydrophobic. This 
appears to be an attempt to reduce the cost of these 
anti-foaming compositions by substituting the cheaper 50 
bentonite for the expensive finely divided silica. 

STATEMENT OF THE INVENTION 

We have found an inexpensive means for overcoming 
the settling tendencies of anti-foamers comprising dis- 55 
persions of hydrophobic finely divided silica in hydro- 
phobic liquids with a surfactant permitting dispersal in 
aqueous systems, which quite unexpectedly increases 
the anti-foaming effect of the silica dispersions by about ^ 
100%. In accordance with this invention, we prepare a 
dispersion of such an anti-foam composition in water 
and a hydrophilic colloidal clay such as bentonite, using 
at least about 10% of bentonite based on silica. The 
resulting compositions are not only non-settling, but 35 
produce anti-foaming effects equal to that of the origi- 
nal settling defoamer with somewhat less than 50% of 
original defoamer in our finished compositions. 



DETAILED DESCRIPTION OF THE 
INVENTION 

As set forth above, this invention is concerned with 
anti-foaming agents for aqueous film foamers. These 
film foamers may be of various types. They are often 
latex paints, i.e., dispersions of solids in an aqueous 
system having a nonaqueous film former therein, or 
they may be simple dispersions of solid particles in 
water plus a surfactant, such as rubber slab dips used to 
prevent the adhesion of slabs of rubber to each other, 
the resulting film being essentially dry powder spread 
into a fairly uniform film. Defoamers are used in both 
types of compositions not only because foaming makes 
application difficult, but foam produces film blemishes 
which pose serious problems. 

A standard type of anti-foamer comprises a dispersion 
of finely divided hydrophobic silica in a hydrophobic 
liquid containing a surfactant which permits emulsifica- 
tion of the anti-foam composition into the product 
which it is to protect from foaming. Typically, these 
compositions contain 5 to 25% of finely divided silica, 
which may be silica aerogel, flamed silica, or any other 
silica of very small particle size and high surface area. 
The surface of the silica is hydrophobic, because of its 
physical or chemical treatment The silica is dispersed 
in a hydrophobic liquid, most generally, from cost con- 
siderations, a mineral oil. A surfactant is present to 
insure that the finished defoamer can be readily dis- 
persed in the composition it is designed to work with. 
The defoamers are used in very minor amounts, gener- 
ally no more than a few percent of the composition, to 
minimize any effect other than anti-foaming. 

As pointed out, this type of defoamer settles out in the 
container, with the silica stratifying to the bottom. 
Hence, when using, the container must be well stirred, 
or else the amount of effective defoamer added will not 
be correct. This is costly in any event, and causes trou- 
ble because batchmakers are not always as careful as 
they should be. Hence, a non-settling defoamer is highly 
desirable. 

In accordance with the invention, an anti-foaming 
agent is produced by emulsifying any standard silica- 
hydrophobic liquid-surfactant defoamer in water con- 
taining a hydrophilic colloidal clay like bentonite; using 
at least about 10% of bentonite based on silica. The 
resultant composition is non-settling. In addition, a stan- 
dard defoamer, reduced with an equal weight of water 
plus bentonite, is as effective as the original composition 
in controlling foam, so that a 100% increase in effective- 
ness of the expensive silica is obtained at minimal cost. 

The amount of bentonite used can be somewhat less 
than 10%, without losing the improved settling, but the 
improvement in anti-foam properties increases up to 
that point, and then flattens out. Moreover, body in- 
creases in the emulsion as the amount of bentonite in- 
creases. We have found that about optimum handling 
body (800 to 1000 centipoise viscosity at 75" F. mea- 
sured on a Brookfield viscometer at 10 RPM with a #2 
spindle) is obtained when an original defoamer contain- 
ing about 20% silica is reduced with an equal or slightly 
higher weight of water containing 2% bentonite. More 
bentonite can be used, but body increases. This can be 
compensated for by further dilution, but this reduces 
the anti-foam effect. If higher body is desired — e.g., for 
incorporation into a paste system to be further dilute- 
d—obviously more bentoite would be useful. 
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The bentonite can be replaced by other hydrophilic Obviously, the specific components used in the exam- 
colloidal clays with similar film forming properties. pie can be varied as taught in the specification, and the 
A typical example of the invention is the following: proportions varied as indicated without departing from 
810 parts by weight anti-foam composition (Drew the scope of the invention as defined in the claims. 
Chemical Co. Y-250) comprising about 20% hy- 5 We cIaim: 

drophobic finely divided silica about 80% of min- 1 An aqueous flowable composition for controlling 

era! oil containing a surfactant to make it emulsifi- foam m aqueous film-forming compositions consisting 

able and essentially of a nonaqueous phase consisting essentially 

834 parts by weight water in ° f * to * 5 * J* ° f the nonaqueous phue ofa 

were emulsified together in a high-speed vortex mixer, 10 *?*y divtdcd hydrophobic silica, and a hydrophobic 

adding the water to the defoamefat the rate of about 25 ^ earner therefor having dispersed therein a surfac- 

x A * , m ^ i, it _ tant to permit the nonaqueous phase to be emulsified in 

to 40 pounds per minute^ Five minutes after all the ^ ^ ^ \ ^ hase bei emulsi . 

water was m, there was added: fied in an aqueous phase consisting essentially of water 

ISOpartsby weight of agel^ , 5 wkh hydrophilic bent0 nite dispersed therein, in an 

parts of Wyoming bentonite (-400 mesh) mam ftt Jeast about lQ% of the wdght of the silica> tQ 

in 1 34 parts of water, a max i mum amount such that the total composition is 

dispersing the bentonite in the water in a colloid mill for stil] fl owa bi e , the composition being characterized by 
5 minutes, then aging 10 minutes before adding to the ^nig res i stant to settling, and by an anti-foaming efTect 
batch. The resultant emulsion was mixed till uniform, 20 substantially greater than that of a similar composition 
and filled into containers. without the bentonite. 

The product flowed freely, having a viscosity of 800 2. The composition of claim 1, in which the hydro- 
to 1000 centipoise at 75 # F. on a Brookfield viscometer phobic liquid is a mineral oil. 

using a #2 spindle at 10 RPM. It showed no separation 3. The composition of claim 1, which contains about 
on standing and withstood five freeze-thaw cycles with- 25 10% silica and about 1% bentonite. 
out breaking. Moreover, it could be used, pound for 4. The composition of claim 3, in which the hydro- 
pound, in latex paint and rubber slab dip compositions, phobic liquid is a mineral oil, and the aqueous phase 
with approximately the same anti-foaming effect as the comprises a bit more than half the total composition, 
undiluted defoamer containing 20% of silica. * * * * * 
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Benseri 



Crystals from abs ethanol, mp 150-152*. LD M in albino 
mice: 192 mg/kg i.p.; 1365 mg/kg orally. 

Pamoate, C 65 H 70 N 2 O 8 , benzproperine ambonate, Tussafue. 

therap cat: Antitussive. 

1059. Benserazide. dl -Serine 2-[(2,3,4-trihydroxyphen- 
yDmethyl] hydrazide; *-(DL-seryI)-iV'-(2,3,4-trihydroxy- 
tenzyO hydrazine. C ioH 15 N 3 0 5 ; mol wt 257.25. C 46.69%, 
H 5.88%, N 16.33%, O 31.10%. PeripheraJ decarboxylase 
inhibitor. Prepn: Belg. pat. 619,015; Hegediis, Zeller, U.S 
pat, 3,178,476 (1962, 1965 both to Hoffmann -La Roche).* 
Inhibition of dopa decarboxylase in vitro and in vivo: W P 
Burkard et al. Experientia 18, 411 (1962); eidem. Arch. Bio'- 
chem. Biophys. 107, 187 (1964). Synergy with dopa in vivo- 
G. Bartholini et al. Nature 215, 852 (1967); G. Bartholini, 
A. Pletscher, J. Pharmacol Exp. Ther. 161, 14(1968). Clini- 
cal comparison with carbidopa, q.v.: I. Kuruma et al J 
Pharm. Pharmacol 24, 289 (1972). Clinical and pharmaco- 
kinetic profile: M.-H. Marion et al. Adv. Neurol 45, 493 
(1987). Review of pharmacology and clinical efficacy of 
decarboxylase inhibitors: R. M. Pinder et al, Drues 11 
329-377 (1976). K ' 



HOCH„CHC0NHNHCH, 



Hydrochloride, C l0 H 16 ClN 3 O s , Ro 4-4602. White crystal 
line powder, mp 146-148°. Sol in water. 

Combination with levodopa, Madopar. 

THERAP CAT: In combination with levodopa as antiparkin 
sonian. 

1060. Bentazon. 3-(l-Methylethyl)-lH-2,l,3-benzothia- 
diaun-4(3H).one 2,2-dioxide; 3-isopropyl-lH-2;l>3-benzo 
thiadiazin-4(3H)-one 2,2-dioxide; bentazone; bendioxide 
Basagran. C l0 H |2 N 2 O 3 S; mol wt 240.28. C 49,99%, H 
5.03%, N 11.66%, O 19.98%, S 13.34%, Selective post -emer- 
gence herbicide; Prepn: A. Zeidler et al, S. Afr. pat. 67 
05,164 corresp to U.S. pat. 3,708,277 (1968, 1973. both to 
BASF); G. Hamprecht et al, U.S. pat. 3,822,257 and Ger. 
pat 2,357,063, C.A. 83, 13l644z (1974, 1975, both to 
BASF). Fate, metabolism and toxicity in a model ecosys- 
tem: G. M. Booth et al, J. Environ. Qual 2, 408 (1973). 




White crystalline powder, mp 137-139". Soly (w/w) at 
20": water 0.05%; acetone 150.7%; benzene 3.3%; chloroform 
18%; ethanol 86.1%. LD M orally in rats: 1100 mg/kg, 
RTECS vol. II, E. J. Fairchild, Ed. (1977) p 206 

USE: Herbicide. 

1061. Bentiromide. (S)-4-[[2-(Ben Z oylamino)-3-(4- 
ny droxy phenyl)- 1 -oxopropyl]amino]benzoic acid; (S)-p-(a- 
benzamido-p-hydroxyhydrocinnamamido)benzoic acid; 
iV-benzoyl-L-tyrosyl-p-aminobenzoic acid; BTPABA; 
5'?o 6 , 3 L Chymex: PFT Roche * C 23H2oN 2 O s ; mol wt 404.42. 
C 68.31%, H 4.98%, N 6.93%, O 19.78% 2 Synthetic chymo- 
trypsin -labile peptide, used in diagnosis of exocrine pancre- 
atic disease. Prepn: P. L. De Benneville, N. J. Greenberger, 
Ger. pat. 2,156,835; eidem, U.S. pat. 3,745,212 (1972, 1973 
both to Rohm & Haas). Synthesis, in vitro and in vivo data: 
P. L. De Benneville et al, J. Med. Chem. 15, 1098 (1972) 
Early clinical studies: K. Gyr et al, Schweiz. Med. Wochen- 
schr. 105, 1717 (1975); W. Bornschein et al, Clin. Chim 
Acta 67, 21 (1976). Pediatric study: G. Dockter et al, Eur 
J. Pediatrics 135, 277 (1981). Human toxicity study, effects 
of renal insufficiency on pancreatic function test: C. Lang et 
al. J. Clin, Chem. Clin. Biochem. 18, 551 (1980). 





COOH 



Cryst from methanol /water, mp 240-242". [a]£ +72 v 
(c = 1 in DMF) (U.S. pat.); also reported as [a]» 
(c = 1 in. DMF) (De Benneville). ° , 

THERAP CAT: Diagnostic aid (pancreatic function). 

1062. Bentonite. Wilkinite. A colloidal native hydrated 
aluminum silicate (clay) found in the midwest of the U.S. a 
and in Canada. Consists principally of montmorillonitt 
Al 2 0 3 .4Si0 2 .H 2 0. Usually contains some magnesium, iron ' 
and calcium carbonate. Review: J. Alexander, Ind EnJ 
Chem. 16, 1140 (1924). 

The color in the massive condition varies from yellowish- 
white to almost black. The powder is cream colored to p a |c 
brown. It has the property of forming highly viscous sus-^ 
pensions or gels with not less than ten times its weight of 
water. The property of forming gels is very much increased 
by the addition of small amounts of alkaline substances such 
as magnesium oxide. 

USE: As of Fuller's earth; as emulsifier for oils; as a base 
for plasters. Pharmaceutic aid (suspending agent). 

1063. 0-Benzalbutyramide. 3-Meth y l-4-phenyi^: 
butenamide; 3-methyl-4-phenyl-3-butenoic acid amide 
0-benzyhdenebutyramide; Kata -Lipid. Q.H.JSrO; mol wt 
175.22. C 75.40%, H 7.48%, N 7.99%, O 9.13%. Prepn*}: 
the acid: Canonica et al. Farmaco Ed. Set 14, 112 (1959) 
Datta, Bagchi, /. Org. Chem. 25, 932 (1960). Clinical studied 
in atherosclerotic patients: F. Del Regno, G. Capobianco 
Minerva Med. 54, 2917 (1963); A. lacobelli et al, G. Arterfc 
scler. 4, 277 (1966); M. G. Piccardo et al, ibid. 294. Metab^ 
ohsm: L. Canonica et al, J. Biol Chenu 243, 1645 (1968) : 
Inhibition of cholesterol biosynthesis: D. Giorgini, G Por^ 
cellati, Farmaco Ed. Sci. 24, 392 (1969). Clinical evaluation': 
in hyperhpidemia: U. Marini et aL, Farmaco Ed. Prat 36 
532 (1981). J 



CH=CCH 2 CONH 2 



Crystals, mp 132-134*. uv max: 249 nm (log € 4.1). 
THERAP cat: Antihyperlipoproteinemic. 

1064. Benzal Chloride. (Dichloromethyl)benzene; benz- 
ytidene chloride; benzyl dichloride; o.a-dichlorotoluene; 
benzylene chloride. G,H 6 C\ 2 ; mol wt 161.03. C 52.21%, H 
3.76%, a 44.04%. C 6 H 5 CHC1 2 . Obtained by chlorination of 
toluene. Lab procedure: A. I. Vogel, Practical Organic 
Chemistry (Longmans, London, 3rd ed., 1959) p 539; Gat- 
termann-Wieland, Praxis des organischen Chemikers (de 
Gruyter, Berlin, 40th ed., 1961) p 184. 

Very refractive liquid; fumes in air; vapors irritate the" 
eyes; pungent odor, d 1.26. bp 205'. mp -17°. Insol in' 
water; freely sol in alcohol, ether. 

USE: Manuf benzaldehyde, cinnamic acid. 

1065. Benzaldehyde. Benzoic aldehyde; artificial essen 
tial oil of almond. C 7 H 6 0; mol wt 106.12. C 79.22%, H 
5.70%, O 15.08%. Occurs in kernels of bitter almonds; made 
synthetically from benzal chloride and lime or by oxidation 
of toluene. Laboratory prepn from benzal chloride: A. M; 
Vogel, Practical Organic Chemistry (Longmans, London, 3rd 
ed., 1959) p 693; Gattermann -Wieland, Praxis des organtf 
schen Chemikers (de Gruyter, Berlin, 40th ed., 1961) p 184;* 
Toxicity data: P. M. Jenner et al. Food Cosmet. Toxicol % 
327 (1964). Review: A. E. Williams in Kirk-Othmer £ncy: 
clopedia of Chemical Technology vol. 3 (Wiley -In tersciencef 
New York, 3rd ed., 1978) pp 736-743. 
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